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WHAT IS CLAIMED IS : 



A compound of the structural formula I: 




R 2 



R 3 



R4 



R 6 



where 



Formula I 



or a pharmaceutical^ acceptable salt, enantiomer, diastereomer or mixture thereof: 
wherein, 

R represents hydrogen, or Ci~6 alkyl; 

X represents -(CHR7) p -, or -(CHR7) p CO-; 

Y represents -CO(CH2) n -. (CH2)n> -CH(OR)-, OR*, or SR*; 

Z=0 or S ; 

Ml, M2, and M3 are independently CH or N; 

Q represents CRY, N> or O, wherein R2 is absent when Q is O; 

Ry represents H, Ci-6 alkyl, -(CH2) n C3-8 cycloalkyl, -(CH2) n C3-10 heterocyclyl, -(CH2)nC5-10 
heteroaryl, or -(CH2)nC6-10 aryl; 

R w represents H, Q-6 alkyl, -C(0)Ci-6 alkyl, ~C(0)OCi-6 alkyl, -S02N(R)2, -SO2C1-6 alkyl, -SO2C6- 
10 aryl, N0 2 , CN or -C(0)N(R)2; 
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R2 represents hydrogen, Ci-io alkyl, OH, Cz-6 alkenyl, Ci-6 alkylSR, -(CH2)nO(CH2) m OR, - 
(CH2)n(CHR7) q (CH2)mCl-6 alkoxy, -(CH2)n(CHR7)q(CH2)mC3-8 cycloalkyl, - 
(CH2)n(CHR7) q (CH2)mC3-8cycloallcenyl, -(CH2)n(CHR7) q (CH2)mC3-10 heterocyclyl, -N(R)2, - 
COOR, or -(CH2)n(CHR7)q(OH2)m.C6-10 aryl, said alkyl, cycloalkyl, heterocyclyl, or aryl optionally 
5 substituted with 1 -5 groups selected from R a ; 

R3 represents hydrogen, Ci-io alkyl, C2-6 alkenyl, -(CH2)n(CHR7) q (CH2)mC3-8 cycloalkyl, - 
(CH2)n(CHR7) q (CH2)mcycloalkenyl, -(CH2)n(CHR7) q (CH2)mC3-10 heterocyclyl, - 
(CH2) n (CHR7)q(CH2) m COOR, -(OT2) n (CHR7) q (CH2) m C6-10 aryl, -(CH2) n (CHR7) q (CH2)mNHR8, - 

10 (CH 2 )n(CHR7) q (CH2)mN(R)2. -(CH 2 ) n (CHR7) q (CH2)mN(R)3, -(CH 2 )n(CHR7) q (CH2)mN(R8)2> - 
(CH2) n (CHR7) q (CH2)mNHCOOR -(CH2)n(CHR7) q (CH2)mN(R8)C02R, - 
(CH2) n (CHR7) q (CH2)mN(R8)COR, -<CH2) n (CHR 7 ) q (CH2) m lSIHCOR, - 
(CH2) n (C2IR7)q(CH2)mCONH(R8), aryl, -(CH2)n(CHR7) q (CH2)mCl-6 alkoxy, CF3, - 
(CH 2 ) n (CHR7) q (CH2) m S02R, -CCH 2 )n(CHR7) q (CH2)mS02N(R)2, - 

15 (CH2) n (CHR7) q (CH2) m CON(R)2, -(CH 2 )n(CHR7) q (CH2)mCONHC(R)3, - 

(CH2)n(CHR7) q (CH2)mCONHC(R)2C02R, -(CH2)n(CHR7) q (CH2)mCOR8, nitro, cyano or halogen, 
said alkyl, cycloalkyl, alkoxy, heterocyclyl, or aryl optionally substituted with 1-5 groups of Ra-, 

or, when Q e q uals CRy or N, R2 and R3 taken together with the intervening CRY or N form a 3-10 
20 membered carbocyclic or heterocyclic ring or fused ring optionally interrupted by 1-2 atoms of O, S, 
C(0) or NR., and optionally having 1-5 double bonds, and optionally substituted by 1-3 groups selected 
fromRa; 

R4 and R5 independently represent hydrogen, Ci-6 alkoxy, OH, Ci-6 alkyl, Ci_6 alkyl-S, Ci_6 alkyl- 
25 CO-, Ci-6 alkenyl, C3-8 cycloalkoxy, C3.8 cycloalkyl, C3-8 cycloalkyl-S, C3.8 cycloalkyl-CO-, COOR, 
SO3H, -0(CH2) n N(R)2. -0(CH2) n C02R, -OPO(OH)2, CF3, -N(R)2, nitro, cyano, Ci-6 alkylamino, or 
halogen; 

R6 represents hydrogen, Cj-io alkyl, -(CH2)n(CHR7) q (CH2) m C6-10 aryl, -(CH2) n (CHR7) q (CH2)mC5- 
30 10 heteroaryl, NRcRd, -NR-(CH2)n(CHR7) q (CH2) m C6-10 aryl, 

-N-((CH2) n (CHR7) q (CH2) m C6-io aryl)2, -(CH2)n(CHR7) q (CH2)mC3-10 heterocyclyl, -NR- 
(CH2)n(CHR7) q (CH2) m C3-10 heterocyclyl, -N-((CH2)n(CHR7) q (CH2) m C3-10 heterocyclyl)2 (C6-10 
aryl)0-, -{CH2)n(CHR7) q (CH2)mC3-8 cycloalkyl, -COOR, -C(0)C02R, said aryl, cycloalkyl, 
heteroaryl, heterocyclyl and alkyl optionally substituted with 1-3 groups selected from R a ; 

35 
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Rc and Rd independently represent H, Cl-6 alkyl, C2-6 alkenyl, -(CH2) n C6-10 aryl -(CH2)nC5-10 
heteroaryl, Cl-6 alkylSR, -(CH2)nO(CH2)mOR, -(CH2)nCl-6 alkoxy, or ~(CH2) n C3-8 cycloallcyl; 

or Rc and Rd taken together with the intervening N atom form a 4-10 membered heterocyclic carbon 
5 ring optionally interrupted by 1-2 atoms of O, S, C(O) or NR, and optionally having 1-4 double bonds, 
and optionally substituted by 1-3 groups selected from R a ; 

R7 represents hydrogen, Ci-6 alkyl, -(CH2) n COOR or -<CH2)nN(R)2> 

10 R8 represents -(CH2)nC3-8 c y cloa1 ^ -( CH 2)n 3-10 heterocyclyl, Cl-6 alkoxy or -(CH2) n C5-10 

heteroaryl, -(CH2)n c 6-10 aryl said cycloalkyl, heterocyclyl, aryl or heteroaryl optionally substituted with 
1-3 groups selected from Ra; 

Ra represents F, CI, Br, I, CF3, N(R) 2 , N0 2 , CN, -COR8, -CONHRg, -CON(Rs)2, -0(CH2) n COOR, - 
15 NH(CH2)nOR, -COOR, -OCF3, -NHCOR, -SO2R, -SO2NR2, -SR, (Cj-C 6 alkyl)0-, - 

(CH2)nO(CH 2 ) m OR, -(CH 2 ) n Cl-6 alkoxy, (aryl)0-, -OH, (C r C 6 alkyl)S(0) m -, H 2 N-C(NH)-, (C r C 6 
alkyl)C(O)-, (C r C 6 alkyl)OC(0)NH-, -(C r C 6 alkyl)NR w (CH 2 ) n C3-10 heterocyclyl-R w , -(C r C 6 
alkyl)0(CH 2 ) n C3-io heterocyclyl-R w , -(C r C 6 alkyl)S(CH 2 )nC3-10 heterocyclyl-R w , -(Cj-Cg alkyl)- 
C3-IO heterocyclyl-R w , -(CH2)n"Z 1 -C(=Z2)N(R) 2 , -(C2-6 alkenyl)NR w (CH2)nC3-10 heterocyclyl-R w , - 
20 (C2-6 alkenyl)O(CH 2 )nC3-10 heterocyclyl-R w , -(C 2 -6 alkenyl)S(CH 2 )nC3-lo heterocyclyl-R w , -(C2-6 
alkenyl)-C3-io heterocyclyi-R w , -(C2-6 alkenyl)-Zl-C(=z2)N(R)2, -(CH 2 )nS02R> -(CH 2 ) n S03H, - 
(CH 2 )nPO(OR)2, -(CH2)nOH, -(CH2)n(CHR7)q(CH2) m OPO(OR)2, C3-10cycloalkyl, C6-10 aryl, C3- 
10 heterocyclyl, C2-6 alkenyl, and Cj-Cjq alkyl, said alkyl, alkenyl, alkoxy, heterocyclyl and aryl 
optionally substituted with 1-3 groups selected from C r C 6 alkyl, CN, NO2, -(CH2) n OH, - 
25 (CH2) n OPO(OR)2, CON(R)2 and COOR; 

Zl and Z2 independently represents NR W , O, CH2, or S; 

mis 0-3; 
30 n is 0-3; 

p is 0-3 and 
q is 0-1. 

2. A compound according to claim 1 wherein Q is -N- and Y is -CO(CH2)n- 
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3. A compound according to claim 2 wherein n=0, Z is S, and R6 is Ci-6 alkyl, 
(CH2)nC6-10 aryl, (CH2) n C5-10 heteroaryl, (CH2)nC3-10 heterocyclyl, NRcRd or (CH2)nC3-8 
cycloalkyl, said alkyl, aryl, heteroaryl, heterocyclyl and alkyl optionally substituted with 1 to 3 groups of 
Ra. 

5 4. A compound according to claim 3 wherein Ml, M2 and M3 are CH, X is - 

(CHR7) p CO-, p is 1-3 , R2 is Cmo alkyl or Ci* alkylOH and R3 is (CH2) n C3-l0 heterocyclyl, said 
heterocyclyl and alkyl optionally substituted with 1 to 3 groups of Ra 

5. A compound according to claim 1 wherein Q is -CRy-, n=0, Z is S, and R6 is 
Ci-6 alkyl, (CH2)nC6-10 ( CH 2)nC5-10 heteroaryl, (CH2) n C3-10 heterocyclyl, NRcRd or 

10 (CH2)n c 3-8 cycloalkyl, said alkyl, aryl, heteroaryl, heterocyclyl and alkyl optionally substituted with 1 
to 3 groups of R a . 

6. A compound according to claim 2 wherein n=0, Z is O, and R6 is Ci-6 alkyl, 
(CH2) n C6-10 aryl, (CH2) n C5-io heteroaryl, (CH2) n C3-10 heterocyclyl, NRcRd or (CH2) n C3-8 
cycloalkyl, said alkyl, aryl, heteroaryl, heterocyclyl and alkyl optionally substituted with 1 to 3 groups of 

15 Ra. 

7. A compound according to claim 6 wherein Ml , M2 and M3 are CH, X is - 
(CHR7) p CO-, p is 1-3 , R2 is Ci-io alkyl or Ci. 6 alkylOH and R3 is (CH2)nC3-10 heterocyclyl, said 
heterocyclyl and alkyl optionally substituted with 1 to 3 groups of R a . 

8. A compound according to claim 1 wherein Q is -CRy-, n=0, Z is O, and R6 is 
20 Ci-6 alkyl, (CH2)nC6-10 aryl, (CH2) n C5-10 heteroaryl, (CH2) n C3-10 heterocyclyl, NRcRd or 

(CH2)nC3-8 cycloalkyl, said alkyl, aryl, heteroaryl, heterocyclyl and alkyl optionally substituted with 1 
to 3 groups of Ra. 

9. A compound according to claim 1 wherein when Q equals CRY or N, R2 and R3 
taken together with the intervening CRY or N form a 3-10 membered carbocyclic or heterocyclic ring or 

25 fused ring optionally interrupted by 1-2 atoms of O, S, C(O) or NR, and optionally having 1-5 double 
bonds, and optionally substituted by 1-3 groups selected from Ra; 

10. A compound according to claim 1 where a free hydroxyl group is present, said 
hydroxyl group optionally derivatized to give a phosphate group represented as -OPO(OH)2. 

11. A compound which is: 
30 A^Bibutyl-2-[2-(2,2-dm^ 

2-[2-(2,2-DimetJiylpropanoyD 
N-(C^clopropylmethyl)-2-[2-(2,2-^^ 
N-<^clohexyl-2-[2-(2,2-dim^ 
2-[2-(2,2-Dimethylpropau^y^^ 
*5 N-Butyl-2-[2-(2,2-dimethylpropan^ 
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2-[2-(2,2-Diniethylpropanoyl)-5-me±^ 

2-[2-(2,2-Dimethylpropanoyl)-5-methoxy-^ 

7V , -Butyl-2-[2-(2,2Kiimethylpropanoyl)-5-inethoxy-l-benzofe 

l-{5-Methoxy-3-[2-(trans-oct^ydroisoqi^ } -2,2- 

5 dimethylpropan-l-one, 

l-{5-Methoxy-3-[2-(cis-octahydroisoquino^ 
dimethy lpropan- 1 -one, 

1 -(3 - { 2- [Trans-2,5 -dipropy lpy rrolidin- 1 -y 1] -2-oxoethy 1 } -5 -methoxy - 1 ~benzofuran-2-yl)-2,2- 
dimethylpropan-1 -one, 
10 l-(3-{2-[Cis-2,5-dipropylpyn^ 
dimethylpropan- 1 -one, 
AK33-Dimethylbutyl)-2-[2-(2,2-c^^ 
7H3,3-Dimethylbutyl)-2^ 

l-[2-(2,2-Dimethylpropanoyl)-5-methoxy-l-benzofuran-3-yl]-3 
15 2-(2-Benzoyl-5-methoxy-l-benzofur^^ 

1- [2-(2,2-Dhnethylpropanoyl)-5-m 

2- [2-(2,2-dimethylpropanoyl)-5-metho^ 
2-[2-(2,2-dimethylpropanoyl)-5-methoxy-l-benzothien-3-yl]-N 
JV-(cyclopropylmethyl)-2-[2-(2,2-dimethylpropanoyl)-5-meA^ 

20 A^-cyclohexyl-2-[2-(2,2-diniethylpropanoyl)-5-methoxy- 
2-[2-(2,2-dmethylpropanoyl)-5-me 
iV-butyl-2-[2-(2,2-dimethylpropanoy^ 
2-[2-(2,2-dimethylpropanoyl)-5-meto^ 

iV-butyl-2-[2-(2,2-dimethylpropanoyl)-5-methoxy-l-benzothien-3-y 
25 2-[2-(2,2-dimethylpropanoyl)-5^ 

l-{5-methoxy-3-[2-(trans-octahydroisoquinofo^ 

dimethylpropan-l-one; 

l-{5-methoxy-3-[2-(cis-cK;taty 

dimethylpropan-l-one; 
30 M3-{2-[(trans-2,5-dipropylpyro^ 

dimethylpropan-l-one; 

l-(3-{2-[(cis-2,5-dipropylpyiTolidin-l-yl]-2-oxoethyl}-5-methoxy-l-benzotMen 
dimethylpropan-l-one; 

7\H3,3-dimethylbutyl)«2-^ 
*5 l-[2-(2,2-Dimetiiylpropanoyl)-^^ 
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N-Butyl-2-[2^2,2Kiimethyl^ 
2-[2-(2,2-Dimeliiylpropanoyl)^ 
2-[2K2,2-dimethylpropan^^ 
2-[2-(2,2-dimethylpropanoyl)-5-flu^^^ 
5 jV-(cyclopropyImetiiyl)-2-[2-(2^ 

7V-cyclohexyl-2-[2-(2,2-dimethy^^ 
2-[2-(2,2-dimethylpropanoyl)-5-fluo^ 
N-butyl-2-[2-(2,2-dimethylpropanoyl>^ 
2-[2-(2,2-dimethylpropanoyl)-5-fluoro-l^ 
10 W-butyl-2-[2-(2,2-dimethylpro^ 

2-[2-(2,2-dimethylpropanoyl)-5-fl^^ 

1- { 5-fluOTO-342-(trans-octahydroisoquinolin-2( lif)-yl)-2-oxoethy 1]- 1 -benzothien-2-yl } -2,2- 
dimethylpropan- 1 -one; 
l-{5-fluoro-3-[2-(cis-octahyfr^ 
15 dimethylpropan-l-one; 

l-(3-{2-[(trans-2,5-dipropylpyrrolidin-l-yl]-2-oxoethyl}-5-fluoro-l-be 
dimethy lpropan- 1 -one; 

1- (3-{2-[(cis-2,5-dipropylpyrrolidin-l-y^ 
one; 

20 AK33^methylbutyl)-2-[2^ 

2- [2-(2,2-dimethylpropanoyl)-l-benzot^ 
2-[2-(2 ) 2-dimetliylpropanoyl)-l -benzol 
7V-(cyclopropylmethyl)-2-[2-(2,2-^^ 

//-cyclohexyl-2-[2-(2,2-dimethylpropanoyl)-l-benzotMen-3-yl] 
25 2-[2-(2,2-dimethylpropanoyl)-l-be 
7V-butyl-2-[2-(2,2-dimethylpro^ 
2-[2-(2,2-dimethylpropanoyl)-l-berizot^ 

N-butyl-2-[2-(2,2-dimethylpropanoyl)-l-benzothien-3-yl]-iV-propy^ 
2-[2-(2,2-dimethylpropanoyl)-l-benzottaen-3^^ 
30 1 -{ 3-[2-(trans-octahydroisoquinolin-2( lf?)-yl)-2-oxoethyi]- l-benzothien-2-yl } -2,2-dimethylpropan-l - 
one; 

l-{ 3-[2-(cis-octahydroisoqumolm-2^ 
l-(3~{2-[(trans-2,5-dipropylpyirolM^ 
l-(3-{2-[(cis-2,5-dipropylpynx>lM^ 
35 AK3,3-diinethylbutyl)-2-^^ 
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or a pharmaceutical acceptable salt, enantiomer, diastereomer or mixture thereof. 

12. Use of a compound of formula I in claim 1 for the manufacture of a medicament 
for the treatment of ocular hypertension or glaucoma. 

5 13. Use of a compound of formula I in claim 1 for the manufacture of a medicament 

for the treatment of macular edema, macular degeneration, increasing retinal and optic nerve head blood 
velocity, increasing retinal and optic nerve oxygen tension, and/or a neuroprotective effect. 

14. Use of a compound of formula I in claim 1 for the manufacture of a medicament 
10 for preventing repolarization or hyperpolarization of a mammalian cell containing potassium channel or 

for treating Alzheimer f s Disease, depression, cognitive disorders, and/or arrhythmia disorders. 

15. Use of a compound of formula I in claim 1 for the manufacture of a medicament 
for treating diabetes. 

15 

16. A composition comprising a compound of formula I of claim 1 and a 
pharmaceutically acceptable carrier. 

17. The composition according to Claim 16 wherein the compound of formula I is 
applied as a topical formulation, said topical formulation administered as a solution or suspension and 

20 optionally contains xanthan gum or gellan gum. 

18. A composition according to claim 17 wherein one or more of an active 
ingredient belonging to the group consisting of: p-adrenergic blocking agent, parasympatho-mimetic 
agent, sympathomimetic agent, carbonic anhydrase inhibitor, EP4 agonist, a prostaglandin or derivative 
thereof, hypotensive lipid, neuroprotectant, and/or 5-HT2 receptor agonist is optionally added. 

25 19. A composition according to claim 18 wherein the P-adrenergic blocking agent is 

timolol, betaxolol, levobetaxolol, carteolol, or Ievobunolol; the parasympathomimetic agent is 
pilocarpine; the sympathomimetic agent is epinephrine, brimonidine, iopidine, clonidine, or para- 
aminoclonidine, the carbonic anhydrase inhibitor is dorzolamide, acetazolamide, metazolamide or 
brinzolamide; the prostaglandin is latanoprost, travaprost, unoprostone, rescula, or S1033, the 

30 hypotensive lipid is lumigan, the neuroprotectant is eliprodil, R-eiiprodil or memantine; and the 5-HT2 
receptor agonist is l-(2-aminopropyl)-3-methyl-lH-imdazol-6-ol fumarate or 2-(3-chloro-6-methoxy- 
indazoH-yl)-l-methyl-ethylamine. 
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